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ILUPV FRQWLQXRXVO\ VKRXOG LQFRUSRUDWH H[WHUQDO NQRZOHGJH WR LWV EXVLQHVV SURFHVVHV DV IRU WKHP LV FRPSOH[ DQG
LQHIILFLHQWWRGHYHORSLQWHUQDOO\DOOWKHNQRZOHGJHWKDWLVQHFHVVDU\IRUVXFFHVVIXOFRPSHWLWLRQ
)URP DQ DFDGHPLF SHUVSHFWLYH WKH QXPEHU RI VWXGLHV RI WKH HIIHFWV RI NQRZOHGJH DFTXLVLWLRQ PHWKRGV LQ
LQQRYDWLRQDQGFRPSHWLWLYHDGYDQWDJHVEDVHGRQWHFKQRORJ\KDVJURZQLQWKHODVWIHZ\HDUV,QSDUWLFXODUVHYHUDO
VWXGLHVKDYH IRFXVHGRQDQDO\]LQJ interRUJDQL]DWLRQDO UHODWLRQVKLSVRUVRFLDOFDSLWDODVDZD\ WRDFTXLUHH[WHUQDO
YDOXDEOHNQRZOHGJHHJ)URPDSUDFWLWLRQHUV¶SHUVSHFWLYHPDQ\FRPSDQLHVVKRZDVWUDWHJLFFRQFHUQRQ
WKHZD\WKH\FDQDFFHVVWRYDOXDEOHNQRZOHGJHRIWKHLUQHWZRUNV¶DJHQWV
2Q WKHRWKHUKDQG interRUJDQL]DWLRQDO VRFLDO FDSLWDO DV DQWHFHGHQWRI H[WHUQDONQRZOHGJHDFTXLVLWLRQKDVDOVR
REWDLQHGDQLQFUHDVLQJDWWHQWLRQLQWKHODVWIHZ\HDUV$FFRUGLQJWR1DKDSLHWDQG*KRVKDOVRFLDOFDSLWDOLQFOXGHV
PDQ\ DVSHFWV RI VRFLDO FRQWH[W VXFK DV LQWHUDFWLRQ DQG VRFLDO WLHV íVWUXFWXUDO VRFLDO FDSLWDOí WUXVW\
UHODWLRQVKLSVíUHODWLRQDOVRFLDOFDSLWDOíDQGV\VWHPVRIVKDUHGYDOXHVV\VWHPVZKLFKIDFLOLWDWHLQGLYLGXDODFWLRQVLQ
D VSHFLILF FRQWH[W íFRJQLWLYH VRFLDO FDSLWDOí +RZHYHU IHZ VWXGLHV H[DPLQH KRZ WKH GLIIHUHQW FRPSRQHQWV RI





DQDO\]H UHODWLRQVKLSV EHWZHHQGLPHQVLRQV RI VRFLDO FDSLWDO LQ WKH DPELW RI H[WHUQDO DFTXLVLWLRQ VWUDWHJLHV7KLV LV
LPSRUWDQW VLQFH ERWK W\SHV RI VRFLDO FDSLWDO FRXOG EH NH\ DQWHFHGHQWV WR REWDLQ FRPSHWLWLYH DGYDQWDJHV EDVHGRQ
H[WHUQDONQRZOHGJHDFTXLVLWLRQ,Q WKLVUHJDUG WKHFRPELQHGHIIHFWEHWZHHQ WUXVWDQGFRPPRQFRJQLWLYHVFKHPHV
EHWZHHQDJHQWVLQDQHWZRUNFRXOGUHLQIRUFHWKHWHQGHQF\RIDILUPWRFKRRVHDOOLDQFHVUDWKHUWKDQGLUHFWSXUFKDVHV
LQRUGHUWRDFTXLUHH[WHUQDONQRZOHGJHIRUWKHDFKLHYHPHQWRIFRPSHWLWLYHJRDOV
7KH SDSHU LV VWUXFWXUHG DV IROORZV )LUVW ZH H[SODLQ WKHRUHWLFDO DVSHFWV UHODWHG WR NQRZOHGJH DFTXLVLWLRQ





.QRZOHGJHDFTXLVLWLRQ UHIHUV WR WKH LGHQWLILFDWLRQDQGFDSWXUHE\D ILUPRINQRZOHGJH IURP LWVHQYLURQPHQW
6XFKNQRZOHGJHFDQHVSHFLDOO\EHXVHIXOIRURUJDQL]DWLRQVWKDWRSHUDWHLQG\QDPLFDQGLQQRYDWLYHHQYLURQPHQWVDV
WKH\FRQWLQXDOO\QHHGDGGLWLRQDONQRZOHGJHWRFRPSOHPHQWWKHLULQWHUQDONQRZOHGJHSRRO7KHUHIRUHLQLQQRYDWLYH
VHWWLQJV HYHQ WKH ODUJHVW DQG KLJKWHFK FRPSDQLHV UHTXLUH H[WHUQDO NQRZOHGJH WR EH XSWRGDWH DQG PDLQWDLQ
IOH[LELOLW\LQRUGHUWRIDFHFKDQJLQJFRQGLWLRQV
$ ILUP¶V RULHQWDWLRQ UHJDUGLQJ WKH NLQG RI H[WHUQDO NQRZOHGJH WKDW ZDQWV WR DFTXLUH DQG WKH ZD\ WKDW VXFK
NQRZOHGJHZLOOEHWUDQVIRUPHGDQGDSSOLHGE\WKHILUPZLOOKDYHDFUXFLDOUROHWRGHFLGHWKHVWUDWHJ\DQGNQRZOHGJH
DFTXLVLWLRQ PRGH ,Q DGGLWLRQ WKH HQYLURQPHQW EXVLQHVV VWUDWHJ\ VRFLDO FDSLWDO OHYHO RU LQWHUQDO NQRZOHGJH
DYDLODELOLW\ DUH RWKHU DQWHFHGHQWV RI WKH DFTXLVLWLRQ VWUDWHJ\ $Q\ZD\ DOWKRXJK QRW DOO WKH NQRZOHGJH IURP
RXWVLGH RI DQ RUJDQL]DWLRQ LV OLNHO\ WR EH DFTXLUHG E\ D ILUP 2.0 OLWHUDWXUH KDV SURSRVHG GLIIHUHQW RSWLRQV
WKURXJK ILUPV FDQ FDUU\ RXW NQRZOHGJH DFTXLVLWLRQ LQ RUGHU WR JHW WKHLU DFTXLVLWLRQ JRDOV ,Q JHQHUDO WKH
RUJDQL]DWLRQDO OLWHUDWXUH FRQVLGHU WZR ODUJH EORFNV RI DFTXLVLWLRQ VWUDWHJLHV WK DOOLDQFHV DQG QG GLUHFW
SXUFKDVHVRIH[WHUQDONQRZOHGJH
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)LUPV FDQ XVH FRRSHUDWLRQ DJUHHPHQWV RU DOOLDQFHV LQ ERWK H[SORLWDWLYH DQG H[SORUDWLYH ZD\V ,Q JHQHUDO
DOOLDQFHVFDQIDFLOLWDWHWKHDFFHVVDQGDFTXLVLWLRQRIFRPSOH[DQGVSHFLDOL]HWHFKQRORJLFDONQRZOHGJHDOWKRXJKWKH\
IUHTXHQWO\QHHG WR OHDUQ LQ VRPHH[WHQW$OOLDQFHV VWUDWHJLHV LQFOXGHXQLYHUVLW\FROODERUDWLRQV MRLQWYHQWXUHV
DQG QRQHTXLW\ SDUWQHUVKLSV XVXDOO\ SURPRWHG E\ JRYHUQPHQW LQVWLWXWLRQV DQG FRRSHUDWLRQ DUUDQJHPHQWV ZLWK
FRPSHWLWRUVFXVWRPHUVDQGVXSSOLHUV
2Q WKH RWKHU KDQG GLUHFW SXUFKDVH RI H[WHUQDO NQRZOHGJH VWUDWHJLHV DUH WKH IDVWHVW PHWKRG IRU NQRZOHGJH
DFTXLVLWLRQ([WHUQDONQRZOHGJHFDQEHDFTXLUHGLQWKUHHGLIIHUHQWZD\VWKHQJDJHPHQWLQH[WHUQDO5	'
DQGGLUHFW WHFKQRORJ\DFTXLVLWLRQíHJHTXLSPHQW OLFHQVLQJFRQVXOWLQJDFWLYLWLHV QG UHFUXLWPHQWRI VWDIIZLWK
VSHFLILFNQRZOHGJHWKDQGDFTXLVLWLRQVRIRWKHUFRPSDQLHV±WRWDORUSDUWLDOí
5HJDUGLQJ VRFLDO FDSLWDO LW LV D KHWHURJHQHRXV DQG FRPSOH[ FRQVWUXFW 1DKDSLHW DQG *KRVKDO RULJLQDOO\
SURYLGH WKH EURDGHVW VRFLDO FDSLWDO SHUVSHFWLYHÁ 2Q WKH RQH KDQG LW DOORZV D ILUP WR LGHQWLI\ VRFLDO FDSLWDO DV
DPXOWLGLPHQVLRQDO FRQVWUXFW2Q WKH RWKHU KDQG LW HQDEOHV WKH FRQVLGHUDWLRQ RI ERWK D ILUP¶V UHODWLRQVKLSVZLWK
H[WHUQDO DJHQWV íinterRUJDQL]DWLRQDO VRFLDO FDSLWDOí DQG LQWHUQDO WLHV EHWZHHQ LWV PHPEHUV íLQWUDRUJDQL]DWLRQDO
VRFLDOFDSLWDO7KLVSHUVSHFWLYHLVIROORZHGLQWKLVSDSHUDQGVRFLDOFDSLWDOZLOOEHGHILQHGDV³WKHVXPRIWKHDFWXDO
DQGSRWHQWLDOUHVRXUFHVHPEHGGHGZLWKLQDYDLODEOHWKURXJKDQGGHULYHGIURPWKHQHWZRUNRIUHODWLRQVKLSVSRVVHVVHG
E\ D ILUP´  S  6HYHUDO VFKRODUV FRQVLGHU WKLV DSSURDFK SUHFLVH LQ RUGHU WR FKDUDFWHUL]H VRFLDO FDSLWDO LQ DQ
RUJDQL]DWLRQDO FRQWH[W         0RUHRYHU WKH GLPHQVLRQV VXJJHVWHG E\ 1DKDSLHW DQG *KRVKDO ±
VWUXFWXUDOUHODWLRQDODQGFRJQLWLYHíVHHPWR V\QWKHWL]H WKH HFRQRPLFDVSHFWVRI WKHFRQFHSW LQ WKH VHQVHRIEHLQJ
WKH RULJLQ RI ERWK 5LFDUGLDQ UHQWV FRQWURO RI XQLTXH QHWZRUNV DQG UHODWLRQDO RQHV H[SORLWDWLRQ RI UHODWLRQDO
URXWLQHV
7KHVWUXFWXUDOGLPHQVLRQRIVRFLDOFDSLWDOUHIHUVWRWKHFKDUDFWHULVWLFVRIWKHQHWZRUNVXFKDVWKHVWUHQJWKRIWKH
OLQNV RU LWV GHQVLW\ 7KH UHODWLRQDO GLPHQVLRQ UHIHUV WR LQWDQJLEOH DVVHWV JHQHUDWHG LQ WKH UHODWLRQVKLSV EHWZHHQ
QHWZRUN DJHQWV VXFK DV WUXVW DQG LQWHJULW\ 7KH FRJQLWLYH GLPHQVLRQ UHIHUV WR VKDUHG YDOXHV DQG FRPPRQ
DVVXPSWLRQVYLVLRQVLQWHUHVWVZRUNLQJWHFKQLTXHVEXVLQHVVFXOWXUHWKDWDUHHVWDEOLVKHGE\WKHPHPEHUVDJHQWV
RIDQHWZRUN WKDWHQDEOH WKHPWRXQGHUVWRRGEHKDYLRUVQHHGVDQGUHTXLUHPHQWV IRUFRQWDFWHQJDJHPHQWZKLFK LW
ZDV SUHYLRXVO\ PHQWLRQHG DV FRPPRQ FRJQLWLYH VFKHPH $V 7VDL DQG *KRVKDO VXJJHVW WKHUH DUH LQGXELWDEO\
FRQQHFWLRQVEHWZHHQDOOWKHWKUHHGLPHQVLRQVSDUWLFXODUO\EHWZHHQWKHUHODWLRQDOGLPHQVLRQDQGWKHRWKHUWZR7UXVW
DQG WUXVWZRUWK\ FDQEHPRWLYDWHG WKURXJK VRFLDO LQWHUDFWLRQ DQGSURJUHVVEDVHGRQ LW6KDUHGJRDOV DQG
FXOWXUHDQGRWKHUHOHPHQWVVXFKDVVKDUHGYDOXHVRUYLVLRQDVH[SUHVVLRQVRIFRJQLWLYHVRFLDOFDSLWDODOVRIDYRUWKH
GHYHORSPHQWRIWUXVWLQJUHODWLRQVKLSVZKLFKLWLVDVVRFLDWHGZLWKVWURQJWLHV&RQVHTXHQWO\IURPWKLVSRLQWRIYLHZ
WKH DGGLWLRQ RI WKH WKUHH W\SHV RI VRFLDO FDSLWDO LQ D VLQJOH FRQVWUXFW FRXOG KLQGHU WKH DFKLHYHPHQW RI VROLG
FRQFOXVLRQVDERXWWKHVRFLDOFDSLWDOHIIHFWRQGLIIHUHQWFRPSHWLWLYHDVSHFWVRIILUPV
,QWKLVUHVSHFWDOWKRXJKVHYHUDOVWXGLHVDQDO\]HVSHFLILFUHODWLRQVWKLVSDSHUIRFXVHVRQWKHDQDO\VLVRIWKHHIIHFWV
RI UHODWLRQDO DQG FRJQLWLYH VRFLDO FDSLWDO RQ DFTXLVLWLRQ VWUDWHJLHV LQ WKH VSHFLILF FRQWH[W RI KLJKWHFK FRPSDQLHV






D SRVLWLYH UHVXOW IURP LQWHUDFWLRQV DQG DQ LPSRUWDQW LQWDQJLEOH DVVHW IRU ILUPV LQ WKH QHWZRUN  7UXVW FDQ EH
FRQVLGHUHGERWKDQDQWHFHGHQWDQGDFRQVHTXHQFHRIPXOWLODWHUDODJUHHPHQWVEHWZHHQWKHDJHQWVRIDVRFLDOV\VWHP
2Q WKH RQH KDQG WUXVW DOORZV DJHQWV WR UHGXFH RSSRUWXQLVP /LNHZLVH WUXVW FDQ LPSURYH WKH OHYHO RI


 &RRSHUDWLRQ DJUHHPHQWV FDQ EH IRUPDO RU LQIRUPDO )RUPDO DUUDQJHPHQWV KDYH FOHDU LQWDQJLEOH SURSHUW\ ULJKWV ZKLOH IRU LQIRUPDO
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FRPPXQLFDWLRQ IRUQHJRWLDWLRQEHWZHHQDJHQWV2Q WKHRWKHUKDQG LQIRUPDWLRQDQGNQRZOHGJH WUDQVIHU WKURXJK
interRUJDQL]DWLRQDOUHODWLRQVKLSVXVXDOO\DVVXPHWKHSUHVHQFHRIWUXVW0RUHRYHUWUXVWFDQLQIOXHQFHWKHOHYHORI
FRPPLWPHQWIRUNQRZOHGJHVKDULQJSURFHVVHV
InterRUJDQL]DWLRQDO FRJQLWLYH VRFLDO FDSLWDO UHIHUV WR WKH VKDUHG YLVLRQ EHWZHHQ D QHWZRUNCV PHPEHUV DQG
LQFOXGHVFROOHFWLYHREMHFWLYHVDQGVKDUHGPHWDOPRGHOV0HPEHUVRIWKHinterQHWZRUNKDYHWKXVPRUHRSSRUWXQLWLHV




,QWHURUJDQL]DWLRQDO UHODWLRQVKLSV DUH H[WHUQDO VRXUFHV RI NQRZOHGJH VLQFH WKH\ SURYLGH RSSRUWXQLWLHV IRU LWV
DFTXLVLWLRQ DQG H[SORLWDWLRQ RI NQRZOHGJH  6XFK VRXUFHV RI NQRZOHGJH DUH UHOHYDQW LQ FRQWH[WV RI LQWHQVH
UHODWLRQVKLSV EHWZHHQ RUJDQL]DWLRQV ZKHUH ILUPV ZLWK KLJKHU OHYHOV RI SHUFHLYHG WUXVW ±LH UHODWLRQDO VRFLDO
FDSLWDOí LQ WKHLU LQWHUQHWZRUNDUHPRUH OLNHO\ WRDFTXLUH LQWHQWLRQDOO\YDOXDEOHNQRZOHGJH WKDQ ILUPVZLWK ORZHU
OHYHOVRISHUFHLYHGWUXVW
6SHFLILFDOO\ IRU NQRZOHGJH DFTXLVLWLRQ WKURXJK DOOLDQFHV DJUHHPHQWV WKH JUHDWHU WKH WUXVW WKDW D FRPSDQ\
SHUFHLYHVLQLWVUHODWLRQVKLS¶VQHWZRUNWKHKLJKHUWKHSHUFHLYHGDFFHVVLELOLW\WRNQRZOHGJHRIRWKHUDJHQWV7UXVW
VWUXFWXUHVWKHLQWHUDFWLRQVDQGPRELOL]HVSDUWQHUVWRFRQWULEXWHUHVRXUFHVLQDZD\WKDWPD\FUHDWHYDOXHWRDILUP
,Q WKLVVHQVH WUXVWDOORZV WKH ILUPV WRSDUWLFLSDWHDFWLYHO\ LQVKDULQJDQGH[FKDQJLQJ LQIRUPDWLRQYROXQWDULO\DQG
FRQWULEXWHV WR WKH UHPRYDO RI ³EDUULHUV´ SODFHG WR SURWHFW WKHPVHOYHV  ,Q DGGLWLRQ WKH PRUH FRPSOH[ WKH














EDVH ,QDGGLWLRQ WKHH[LVWHQFHRI WUXVW FRXOGEHDGHFLVLYHDVSHFW IRUNQRZOHGJHDFTXLVLWLRQRI WKHDJHQWV LQ WKH
QHWZRUNE\PHDQVRIFRQWUDFWVHJOLFHQVLQJHTXLSPHQWLQNQRZOHGJHLQWHQVLYHLQGXVWULHV$OWKRXJKWKHSDUWLHV
WRDFRQWUDFWXDO UHODWLRQVKLSZLOOQRWDOZD\VDFWRSSRUWXQLVWLFDOO\ WKHERXQGHGUDWLRQDOLW\RIPDQDJHPHQWUHGXFHV
WKHLU DELOLW\ WR GLVWLQJXLVK ILUPV WKDW PD\ EHKDYH RSSRUWXQLVWLFDOO\ IURP WKRVH PDLQWDLQLQJ D PRUH FRRSHUDWLYH
SRVWXUH 7KLV SRWHQWLDO IRU RSSRUWXQLVP UHSUHVHQWV DQ LPSRUWDQW WKUHDW IRFXVHG RQ WKH UHODWLRQVKLS DVSHFWV RI
LQWHUILUP DUUDQJHPHQWV )XUWKHUPRUH WKH H[LVWHQFH RI UHODWLRQDO VRFLDO FDSLWDO íWUXVWí LQ LQWHURUJDQL]DWLRQDO










95 Beatriz Ortiz et al. /  Procedia Computer Science  99 ( 2016 )  91 – 100 
)XUWKHUPRUH FRJQLWLYH VRFLDO FDSLWDO FDQ FRQWULEXWH WR DPSOLI\ WKH HIIHFW RI WUXVW UHODWLRQDO VRFLDO FDSLWDO
DWWHQXDWLQJRSSRUWXQLVWLFEHKDYLRUV VLQFH VLPLODU LQWHUHVWV DUHSXUVXHG ,W WKXV VHHPV OLNHO\ WKDWKLJKHU OHYHOVRI
FRPPRQQRUPVDQGYDOXHVLQDQHWZRUNHQDEOHWUXVWWRKDYHDKLJKHULQIOXHQFHRQH[WHUQDONQRZOHGJHDFTXLVLWLRQ
HVSHFLDOO\ZKHQDILUPKDVRSWHGIRUGRLQJLWWKURXJKFRRSHUDWLRQDJUHHPHQWV
,QDGGLWLRQJHQHUDWHG WUXVWZLOO UHVXOW LQKLJKHU OHYHOVRIFRQILGHQFH LQFRRSHUDWLRQDJUHHPHQWVZKHQFRPPRQ
QRUPV H[LVW DV ILUPVZLOO EH DEOH WR DQWLFLSDWHPRUH SRVLWLYH UHVSRQVHV DQG EHWWHU UHVXOWV E\ WKHLU FRXQWHUSDUWV
/LNHZLVHWKHUHLQIRUFHPHQWEHWZHHQUHODWLRQDODQGFRJQLWLYHVRFLDOFDSLWDOPHDQVWKDWILUPVLQDQDOOLDQFHZLOOQRW









QHFHVVLW\ ,QDGGLWLRQ VFLHQWLILF DQG WHFKQRORJLFDOSURJUHVV DUH IUHTXHQW DQGFRQVWDQW LQERWK VHFWRUV DQG ILUPV






6SDQLVKDQG3RUWXJXHVH ILUPV7KHQXPEHURIYDOLGTXHVWLRQQDLUHVZHUHFHLYHGZDV ILQDOO\ UHSUHVHQWLQJ WKH
RI UHVSRQVH UDWH7KLVSHUFHQWDJHFDQEHFRQVLGHUHG DFFHSWDEOH DV LW LV VLPLODU WR WKDWREWDLQHGE\RWKHUV
VWXGLHVDWWKHRUJDQL]DWLRQDOOHYHOHJ
5HJDUGLQJ WKHPHDVXUHVRIYDULDEOHVZHXVHGYDOLGDWHGVFDOHVIURPSUHYLRXVVWXGLHVZKLFKZHUHFRQYHQLHQWO\
DGDSWHG WRRXUUHVHDUFK¶VFRQWH[W VHHDSSHQGL[IRU WKH OLVWRI LWHPV)RUNQRZOHGJHDFTXLVLWLRQPRGHVDOOLDQFHV
DQG GLUHFW SXUFKDVHV RINQRZOHGJHZH XWLOL]H DPHDVXUH RI ILYH DQG WKUHH LWHPV UHVSHFWLYHO\ EDVHG RQ)H\ DQG























7KH PHDVXUHPHQW PRGHO ZDV HVWLPDWHG XVLQJ FRQILUPDWRU\ IDFWRU DQDO\VLV LQ RUGHU WR DVVHVV UHOLDELOLW\




 ZĞůŝĂďŝůŝƚǇ  sĂůŝĚŝƚǇ




  DZ<ͺdZE^ KKW K'ͺ^ Z>ͺ^
/ZͺYϱ Ϭ͘ϴϬϭ Ϭ͘ϱϳϯ Ϭ͘ϳϱϳ
/ZͺYϮ Ϭ͘ϳϴϲ  Ϭ͘ϳϴϲ Ϭ͘ϰϮϭ Ϭ͘ϯϵϱ Ϭ͘ϮϮϮ
/ZͺYϯ Ϭ͘ϳϯϲ  Ϭ͘ϳϯϲ Ϭ͘Ϯϱϭ Ϭ͘ϯϳϵ Ϭ͘ϭϰϳ
/ZͺYϰ Ϭ͘ϳϰϵ  Ϭ͘ϳϰϵ Ϭ͘ϮϮϰ Ϭ͘ϯϮϮ Ϭ͘ϭϭϰ
>> Ϭ͘ϴϰϯ Ϭ͘ϲϰϰ Ϭ͘ϰϬϲ Ϭ͘ϴϬϮ
>>ϭ Ϭ͘ϴϮϮ  Ϭ͘ϮϮϴ Ϭ͘ϴϮϮ Ϭ͘Ϯϱϵ Ϭ͘ϯϱϮ
>>Ϯ Ϭ͘ϴϱϳ  Ϭ͘ϯϱϳ Ϭ͘ϴϱϳ Ϭ͘ϰϴϵ Ϭ͘ϱϱϯ
>>ϯ Ϭ͘ϳϮϲ  Ϭ͘ϰϮϲ Ϭ͘ϳϮϲ Ϭ͘ϯϯϲ Ϭ͘Ϯϰϲ
K'ͺ^ Ϭ͘ϵϮϰ Ϭ͘ϳϱϯ Ϭ͘ϰϴϬ Ϭ͘ϰϲϵ Ϭ͘ϴϲϴ
K'ͺ^ϭ Ϭ͘ϴϳϴ  Ϭ͘ϰϰϰ Ϭ͘ϰϲϲ Ϭ͘ϴϳϴ Ϭ͘ϱϮϴ
K'ͺ^Ϯ Ϭ͘ϵϭϱ  Ϭ͘ϰϴϮ Ϭ͘ϰϱϳ Ϭ͘ϵϭϱ Ϭ͘ϱϭϲ
K'ͺ^ϯ Ϭ͘ϴϰϯ  Ϭ͘ϯϳϵ Ϭ͘ϯϱϵ Ϭ͘ϴϰϯ Ϭ͘ϯϴϴ
K'ͺ^ϰ Ϭ͘ϴϯϯ  Ϭ͘ϯϯϱ Ϭ͘ϯϭϮ Ϭ͘ϴϯϯ Ϭ͘ϰϮϱ
Z>ͺ^ Ϭ͘ϵϮϰ Ϭ͘ϴϱϵ Ϭ͘ϮϮϬ Ϭ͘ϱϭϱ Ϭ͘ϱϰϮ Ϭ͘ϵϮϳ
Z>ͺ^ϭ Ϭ͘ϵϯϰ  Ϭ͘ϮϬϴ Ϭ͘ϰϵϳ Ϭ͘ϰϴϯ Ϭ͘ϵϯϰ







7KH VWUXFWXUDO PRGHO HVWLPDWHV WKH SDWK FRHIILFLHQWV ,WV YDOLGLW\ LV XVXDOO\ FKHFNHG LQ WZR ZD\V WK
VLJQLILFDQFH OHYHOV RI SDWK FRHIILFLHQWV QG5YDOXH7KH VLJQLILFDQFH OHYHOZDV REWDLQHGE\ ERRWVWUDSSLQJ WR
JHQHUDWHVWDQGDUGHUURUVDQGWYDOXHV5HJDUGLQJ5LW LQGLFDWHVWKHDPRXQWRIYDULDQFHH[SODLQHGE\WKHPRGHO






WKH PRGHO DFFRUGLQJ WR )DON DQG0LOOHU LW VKRZV DFFHSWDEOH ILJXUHV IRU ERWK W\SHV RI NQRZOHGJH DFTXLVLWLRQ
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7KH GHYHORSPHQW RI UHODWLRQDO VRFLDO FDSLWDO ±LH WUXVWí LV D IXQGDPHQWDO UHTXLUHPHQW IRU VXFFHVVIXO H[WHUQDO










FRJQLWLYH VRFLDO FDSLWDO LQ WKH UHODWLRQVKLS EHWZHHQ UHODWLRQDO VRFLDO FDSLWDO DQG NQRZOHGJH DFTXLVLWLRQ EDVHG RQ
DOOLDQFHV7KLVUHVXOWFRXOGEHFDXVHGE\WKHZD\WUXVWLVJHQHUDWHGRYHUWLPHWKURXJKUHSHDWHGLQWHUDFWLRQVDQGWKH
GLIIHUHQWPHFKDQLVPV WKDW H[LVW WR GHYHORS ERWK W\SHV RI VRFLDO FDSLWDO IRU D ILUP&RPPRQYDOXHV DQG D VKDUHG
XQGHUVWDQGLQJ ZRXOG QRW QHFHVVDULO\ OHDG WR D KLJKHU OHYHO RI FRRSHUDWLYH HQJDJHPHQW E\ UHLQIRUFLQJ WUXVW LQ
UHODWLRQVKLSV7KHVHILQGLQJVVXSSRUWSDUWLDOO\WKHDUJXPHQWGHYHORSHGE\+VXDQG+XQJZKRIRXQGDVXEVWLWXWLRQ
HIIHFWEHWZHHQFRJQLWLYHDQGUHODWLRQDOVRFLDOFDSLWDOLQWKHDPELWRISURMHFWVPDQDJHPHQWDQGWKHLUSHUIRUPDQFH,Q
RWKHUZRUGV WKHVH WZRYDULDEOHVFRXOGEHFRQVLGHUHG LQVRPHDPELWVDV VXEVWLWXWDEOH UDWKHU WKDQ FRPSOHPHQWDU\




$QRWKHU OLPLWDWLRQRI WKHFURVVVHFWLRQDODQDO\VLV UHIHUV WR LWV VWDWLFQDWXUH/RQJLWXGLQDOVWXGLHVZRXOG WKXVEH
DGHTXDWH WR H[SODLQ ORQJWHUP HIIHFWV RI VRPH YDULDEOHV RQ RWKHUV 0RUHRYHU LQ VSLWH RI WKH HIIRUWV WR DVVXUH
UREXVWQHVVLQWKHYDOLGDWLRQRIWKHGDWDDQGFRQVWUXFWVSRWHQWLDOELDVFDQQRWEHGLVPLVVHG)LQDOO\WKHVWXG\IRFXVHV
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RQWKHELRWHFKQRORJLFDODQGSKDUPDFHXWLFDOLQGXVWULHVLQ6SDLQZKRVHVSHFLILFFKDUDFWHULVWLFVPD\OLPLWWKHSRVVLEOH
JHQHUDOL]DWLRQRIWKHILQGLQJVWRRWKHUVHFWRUVOHVVLQWHQVLYHLQWHFKQRORJLFDONQRZOHGJHDQGLQQRYDWLRQ
)XWXUH VWXGLHV VKRXOG GHHSHQ LQ WKHVH UHODWLRQVKLSV DV WKH\ DUH HVVHQWLDO DVSHFWV IRU ILUPV LQ RUGHU WR EH PRUH
LQQRYDWLYHLQNQRZOHGJHLQWHQVLYHVHFWRUV7KHVWXG\RIWKHLUHIIHFWVRQLQQRYDWLRQFDSDELOLWLHVLVDIXWXUHDYHQXHLQ
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&2*B6& 6KDUHVDFRPPRQYLVLRQUHJDUGLQJHQYLURQPHQWDQGVXFFHVVIXONH\
IDFWRUVZKLWLWVH[WHUQDOUHODWLRQVKLSV
&2*B6& 8VHVVLPLODUZRUNLQJWHFKQLTXHVWKDWH[WHUQDODJHQWVZKRPLWLVUHODWHG
&2*B6& +DVDVLPLODUEXVLQHVVFXOWXUHDQGPDQDJHPHQWVW\OHWKDWH[WHUQDODJHQWV
ZKRPLWLVUHODWHG
